T he response of the tropical Pacific to changes in Earth's climate system remains highly uncertain. The most recent glacialinterglacial cycle encompasses several precessional cycles; changes in ice volume, sea level, global temperature, and atmospheric partial pressure of CO 2 ; and millennial-scale climate events, thus providing insights into the tropical Pacific response to a variety of climate forcings. Chinese stalagmites show that East Asian monsoon strength closely tracks precessional insolation forcing over several glacial-interglacial cycles and exhibits prominent millennial-scale variability (1, 2) . The timing and structure of these abrupt climate changes are nearly identical to millennialscale events recorded in the Greenland ice cores [Dansgaard- Oeschger (D/O) events] (3) and in sediment records that document ice-rafted debris across the North Atlantic (Heinrich events) (4, 5) . A Borneo stalagmite record spanning the past 27,000 years provides a markedly different view of hydrology in the western tropical Pacific, with the Heinrich 1 excursion and spring-fall precessional insolation forcing explaining much of the variability (6) . At its most basic, this finding illustrates the complexity of regional responses to various climate forcings, especially at sites located far from the North Atlantic, and demands a more exhaustive tropical Pacific hydrologic record encompassing a full glacial-interglacial cycle.
Here (8) , which fall within the range of previously published values from our site (6). Absolute age errors for each U/Th date were calculated with a Monte Carlo approach that combined multiple sources of error. The resulting dating errors average T200, T250, T400, and T500 years (2s) for BA02, SCH02, SC02, and SC03, respectively. Age models were initially constructed by linearly interpolating between each date and were refined by aligning five major millennial-scale d
18
O excursions visible across all four records within age error (8) . The fact that both chronologies fall nearly completely within the StalAge (9) algorithm's 95% confidence interval (figs. S3 to S6) adds credibility to our assigned chronologies and associated error estimates. With our 1-mm sampling interval, the temporal resolution of the associated d
O records averages 60 years per sample for the faster-growing stalagmites BA02 and SCH02 and 200 years per sample for the slower-growing stalagmites SC02 and SC03. During the 50-to 38-ky B.P. interval, SC02 and SC03 were sampled at 0.5-mm to achieve a resolution of~100 years per sample. Ultraslow growth intervals (<10 mm/year for the faster-growing stalagmites and <3 mm/year for the slower growing stalagmites) may represent unresolved hiatuses and, as such, were excluded from the resulting paleoclimate reconstructions (8), following (6) .
The stalagmite d
O records provide reconstructions of rainfall d
O variability at the research site, which, in turn, tracks the strength of regional convective activity (10) . Consistent with the tropical amount effect (11, 12) , rainfall d O is characterized by relative minima in June to July and November to January and relative maxima in February to April and August to October. Such a pattern suggests that the twiceyearly passage of the Intertropical Convergence Zone (ITCZ) over the site is associated with shifts in the moisture sources and/or trajectories that drive the observed seasonal fractionations (10 (Fig. 2 and fig. S7 ). After this correction, Last Glacial Maximum (LGM) d
O values are nearly identical to d
O values at~85 ky B.P., despite the presence of substantially larger ice sheets, cooler regional temperatures (16, 17) , and a completely exposed Sunda Shelf during the LGM. In particular, Sunda Shelf emergence has been implicated in shaping glacial western tropical Pacific hydroclimate in previous studies (6, 18, 19) . However, we find little correspondence between Borneo stalagmite d O records vary in phase with insolation at the equator during boreal fall in stage 5 and the Holocene, when precessional forcing is relatively strong (Fig. 2C) (14) . Taken together, the Borneo records suggest that precession may be the dominant source of orbital-scale hydroclimate variability in the WPWP. The implied sensitivity of northern Borneo hydrology to boreal fall insolation is consistent with results from a previous modeling study (22 (Fig. 2) . A nearby Sulu Sea sediment core (Fig. 2E) (24), consistent with a reduction in regional convective activity. The dominant paradigm to explain millennial-scale tropical hydroclimate anomalies is that they are driven from the North Atlantic region, either from weakening of the Atlantic thermohaline circulation or from a dramatic albedo change due to sea-ice cover, both of which drive a southward migration of the ITCZ that dries most of the northern tropics (25, 26) . (Fig. 2 and fig. S8 ). The Borneo stalagmite d (Fig. 2) . Whether this event is associated with the Fig. 2A ) merits investigation in additional highresolution paleoclimate records from the Indo-Pacific.
The Borneo composite records demonstrate the sensitivity of western equatorial Pacific hydrology to both high-latitude and low-latitude forcings. However, the response of northern Borneo hydroclimate to these forcings is not uniform: Glacial conditions and D/O events apparently had much smaller impacts on regional hydrology than either insolation or Heinrich-related forcing. Our results imply that once the hydrological response threshold is reached, then climate feedbacks internal to the tropics may serve to amplify and prolong a given climate change event, whether the trigger originates from internal dynamics or external radiative forcing.
